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ABSTRACT

The SiC/MoSi1; composite material was prepared by inlidtration with the mixture of metal S and MoeSi;
into the preform of a-%1C and graphite under the vacuum atmosphere of 107! torr. The mechanical properties,
phases and microstructural characteristics have been investigaled by employing an universal testing machine,
scanning electron microscope and X-ray diffractometer. With the increase of MoSix/Si mixing content, the quan-
Lty of the residual silicon phase was decreased and the hardness and fracture toughness of composite materials
were increased. Also, as the mfiltration temperature increased, a lot of fine-grained B-5iC phases, which were
produced from the reaction of graphite and liquid silicon mell, were transformed to o-5i1C phases.
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Fig. 1. Flow chart of experimental procedures.
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Table 1. Characteristics of Raw Materials
Starting Materials a-5iC Graphite Silicon MoSis
Particle Size 44 um 1 pym 44 um 44 pm
Specific Gravity 32 2.15 2.33 6,24
Purity SiC >98% C >09.9% Si >00.9% MoSiz >99.9%
Free Si0, <0.3%
Free G, <0.1%
Total Fe <0.05%
Maker Showadenke, Acheson, Pure Chemical, Apogee Tech,
Japan UK. Japan USA.
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Fig. 2. Mo-5i binary phase diagram?,

Table 2. Mixing Percent of MoSi; and Si with Liqui-
dus Temperature

Sample | Temperature | MoSy, Si Total

Ne. {ty {(wit%) (wt%) (%)

1600 39.7 60.3 100

2 1700 4786 524 100
3 1800 60.3 30.7 100J
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Fig. 3. SEM image of the reaction bonded SiC as a function of starting MoS7, contents i the 3i-MoSi: mixture
to be sinlered.
{a) Owt% (h) 39.7 wi% () 476 wi% (d) 60.3 wt%
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Fig. 4. Backscatlered electron image of the reaction Donded SiC as a funcuon of starting MoSi; conteats in the
5i-MoSi; mixture 1o be sintered.
(@) Owt% (h) 39.7 wt% (c) 47.6 wt% (d) 60.3 wt%
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Fig. 5. Reaction bonded SiC with 60.3 wt% MoSi, con-
tent showing the epitaxial growth of SiC.
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Fig. 7. X-ray diffraction patterns of reaction bonded SiC as a function of starting MoSi, contents in the Si-MoSi,

mixture to be sintered.
(a) Owt% (b) 38.7 w9 (c) 47.6 wt%
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